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The aim of this study was to examine factors precipitating patient readmission, following anterior temporal lobectomy (ATL)
for refractory epilepsy. A second aim was to explore the use of hospital outpatient and community support services (‘outpatient
services’) by this patient population. These aims served the more general goal of identifying patients most likely in need of
services additional to those routinely provided by our Seizure Surgery Follow-up and Rehabilitation Programme. The medical
records of 100 consecutive ATL patients were retrospectively examined for the incidence and diagnoses precipitating acute
readmission, and the utilization of additional outpatient services. Twenty-one patients (21%) required readmission post-ATL,
totalling 47 readmissions between them. Psychiatric diagnoses were the most prevalent (53%), including anxiety, depression
and/or post-ictal psychosis. Epileptological diagnoses were the other main precipitant (28%). Additional outpatient services
were predominantly utilized for ongoing psychological support. Of the 21 patients requiring readmission, 10 (10%) also needed
additional outpatient services. These patients were predominantly female or unemployed, in contrast to male or employed patients
who tended to require readmission only. Seventeen patients (17%) were maintained within the community using additional
outpatient services only. Characteristics of these patients included disrupted family dynamics, limited social networks, and/or a
psychiatric history. These patients were also more frequently beyond the 24-month follow-up period of the programme. A profile
of patients most in need of additional support services can be constructed to assist team planning of proactive management
strategies for the rehabilitation phase of ATL.
Key words: post-operative readmission; psychosocial rehabilitation; anterior temporal lobectomy; temporal lobe epilepsy; sur-
gical outcome; seizure outcome.Introduction
Few studies have examined the incidence or reasons
underlying patient readmission following therapeutic
neurosurgical treatment of intractable focal epilepsies.
Nor has the utilization of outpatient services by these
patients been examined in the post-operative phase.
This is somewhat surprising given the obvious impact
that these factors have on the resources of a health care
system1–4.
Research in other fields5–8 examining acute patient
readmission has varied according to the type of med-
ical condition (acute vs. chronic), the patient sam-
ple size (50–12 000 patients), the length of follow-up
(6 months–5 years), and the number of research centres
involved (single vs. multi-centre). Despite this method-
ological diversity, the data have shown two main find-
ings. Both the psychological status of the patient and
the absence of family, community, and/or professional1059–1311/99/010020 + 06 $12.00/0support services contribute to the number of patient
readmissions and the number of support services ac-
cessed by each patient.
It has been previously well noted that a period of psy-
chosocial adjustment follows surgery for intractable
epilepsy9–11. Optimal seizure relief does not auto-
matically entail psychosocial benefits for the patient.
Patients must learn to discard roles associated with
chronic epilepsy. This can be accompanied by new
expectations being placed upon them by themselves,
their families, and their community. Quality patient
care should aim to identify those patients most likely
to experience adjustment difficulties post-surgery, so
that proactive management strategies can be imple-
mented. This serves the larger goal of maximizing
patient outcome.
The purpose of this study was to examine the inci-
dence and reasons for patient readmission post-ATL,
as well as the use of outpatient services. We aimed toc© 1999 British Epilepsy Association
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Table 1: Charactistics of the patient sample.
Distribution
Characteristic .N D 100/
Sex
Males 44
Females 56
Mean age (range) 35.0(8.1–62.3 years)
Employment statusa
Employed 49
Unemployed 41
Marital statusa
Single 54
De facto relationship/Married 36
Side of epileptogenic focusb
Left 64
Right 36
Length of post-operative follow-up
 24 months 52
> 24 months 48
Post-operative seizure outcome
No seizures/auras only 76
CPS &/or GTCSc 24
a Children under 18 years are not included in these data.
b Site and side of epileptogenic focus were determined according to
the method outlined by Bladin9.
c These patients experienced complex partial seizures and/or
generalized tonic–clonic seizures post-surgery.describe the characteristics of patients most likely in
need of additional support. The results will be consid-
ered in relation to the services routinely provided by
our Seizure Surgery Follow-up and Rehabilitation Pro-
gramme. Our team comprises consultant neurologists,
neuropsychologists, epilepsy nurse clinicians, and li-
aison psychiatry, as well as representatives from state
and federal employment services.
Materials and methods
Subjects
One hundred consecutive patients were retrospectively
studied from the Seizure Surgery Follow-up and Re-
habilitation Programme of the Austin & Repatriation
Medical Centre. All patients had undergone ATL for the
control of refractory complex partial seizures of tempo-
ral lobe origin, according to the pre-operative protocol
and surgical technique previously described11, 12. The
data spanned a period of 4 years, 1 month (October
1992–September 1996), and were generated as part of
the routine protocol of the Programme. The character-
istics of the patient sample are presented in Table 1.
Procedure
The medical and psychosocial records of the 100 pa-
tients were examined to identify those requiring read-
mission to the acute hospital system and/or use of out-
patient services. The latter included hospital outpatientand community support services additional to those
routinely provided by the Seizure Surgery Follow-
up and Rehabilitation Programme. The routine pro-
gramme involves regular review by medical and neuro-
psychological staff at discharge, and 1, 3, 6, 12, and 24
months post-operatively. Phone follow-up is conducted
between these reviews by specialized nursing staff for
ongoing monitoring (see also refs 9 and 11 for further
details). Services additional to this included ongoing
hospital-based counselling, local community psychi-
atric or psychological support, and/or vocational coun-
selling and retraining. Use of additional services was
documented from outpatient notes and correspondence
with service providers within the community.
The characteristics of patients requiring post-
operative readmission and/or additional outpatient ser-
vices were examined across a broad range of variables.
These variables were coded according to a standard
protocol, which documented the incidence of demo-
graphic, epileptological, psychiatric and social factors.
The data were used to generate a profile of patients
most likely to benefit from proactive health care man-
agement.
Results
Table 2 displays the number of readmissions post-ATL
for the sample of 100 patients, expressed as a func-
tion of patient diagnosis at the time of readmission.
Overall, 21 patients (21%) required readmission, with
a total of 47 readmissions between them. Of these,
11 patients (11%) required readmission only (16 re-
admissions in total), whilst 10 patients (10%) required
both readmission and additional outpatient services (31
readmissions in total). In this latter subgroup, one pa-
tient required 14 separate readmissions for post-ictal
psychosis. This was considerably above the average
number of readmissions for the other 20 patients (1.65
readmissions per patient).
The most frequent reason for patient readmission
post-ATL, with or without additional outpatient ser-
vices, related to psychiatric diagnoses of anxiety, de-
pression and/or post-ictal psychosis (53%). Twenty-
one percent (21%) occurred specifically for anxiety
and/or depression, with patients typically requiring
additional services as well as readmission. The second
reason for patient readmission was medical manage-
ment of epileptological factors (28%). Readmission
for complications of surgery (9%), and for non-related
medical issues (11%) occurred infrequently. Seven-
teen of the 100 patients (17%) were maintained within
the community through the utilization of additional
outpatient services only (refer to Table 3). Patients
predominantly accessed these services for ongoing
psychological support.
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Table 2: Number of readmissions post-ATL as a function of diagnosis.
Readmission only Readmission and outpatient servicesa Total
Readmission diagnosis .n D 16/ .n D 31/ .n D 47/
Psychiatric 25 (53%)
Anxiety/Depression 2 8
Post-ictal psychosis 1 14
Epileptological 13 (28%)
Seizures for stabilization 2 5
Seizures for characterization 4 2
Surgical 4 (9%)
Post-operative complications 3 1
Non-related medical conditions 4 1 5 (11%)
aHospital outpatient and community support services additional to those routinely provided by the Seizure Surgery Follow-up and
Rehabilitation Programme.The characteristics of patients requiring readmission
and/or additional outpatient services (N D 38; Table 3)
were compared to the characteristics of the larger pa-
tient sample (N D 100; Table 1), to develop a profile
predictive of patients in need of additional support. This
revealed that there was a greater percentage of males
in the readmission only group (64%), and a greater
percentage of females requiring both readmission and
additional outpatient services (80%), compared to the
approximately equal distribution of males (44%) and
females (56%) in the larger sample. Similarly, there
was a greater percentage of employed patients requir-
ing readmission only (73%), and a greater percentage
of unemployed patients requiring both readmission and
additional outpatient services (80%), compared to the
approximately equal distribution of employed (49%)
and unemployed (41%) patients in the larger sample.
Length of post-operative follow-up was evenly dis-
tributed for the larger sample (Table 1), between pa-
tients within 24 months of surgery (52%) and patients
beyond this period (48%). In contrast, there was an
increased frequency of patients beyond the 24-month
post-operative period who required additional outpa-
tient services (82%; Table 3).
Finally, only a small percentage of patients experi-
enced post-operative complex partial and/or general-
ized tonic–clonic seizures (24%) within the sample of
100 patients (Table 1). In contrast, there was a gen-
erally increased representation of these patients (39%)
within the sample requiring post-operative readmission
and/or additional outpatient services (Table 3).
There appeared to be minimal differences between
the distributions of single and married/de facto patients
within the smaller and larger samples. This was also
true for patient age, and the distribution of patients
with left- or right-sided epileptogenic foci.
In summary, patients most likely to require readmis-
sion only post-ATL tended to be male (64%) or em-
ployed (73%), whilst patients requiring both readmis-
sion and additional outpatient services were predom-
inantly female (80%) or unemployed (80%). Use of
additional outpatient services only was frequently re-quired by patients beyond the 24-month post-operative
period (82%). Patients experiencing post-operative
seizures generally required more post-operative sup-
port, regardless of type (readmission and/or additional
outpatient services).
To distinguish further between patients requiring
readmission post-ATL and those requiring additional
outpatient services, three more variables pertaining to
psychiatric, family, and social factors were examined.
These were chosen on the basis of their significance
in other patient populations6–8, as well as their rele-
vance to patients with epilepsy9, 10, 13, 14. The results
are displayed in Table 4.
In the larger sample of 100 patients, 17% had a his-
tory of previously diagnosed psychiatric illness. These
patients were considerably more likely to require addi-
tional outpatient services post-ATL (41%), compared
with readmission (24%). Fifteen percent (15%) of pa-
tients reported difficulties due to disrupted family dy-
namics post-ATL. These patients were also more likely
to utilize additional outpatient services (47%), rather
than requiring readmission (26.5%). Finally, 20% of
patients in the larger sample experienced limited so-
cial support. These patients more frequently required
additional outpatient services (47%), compared with
readmission (23%). As much as one third of the patients
with a psychiatric history, disrupted family dynamics
and/or limited social support required both readmission
and additional outpatient services.
Discussion
The findings of the present study concur with those
reported in previous literature. Two of the main fac-
tors influencing readmission and/or the use of addi-
tional outpatient services in our sample included the
post-operative psychological status of the patient, and
limited social support5–8.
Psychological issues were the main reason for read-
mission and/or the use of additional outpatient services.
This may partly reflect the magnitude of psychologi-
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Table 3: Characteristics of the patients requiring readmission and/or additional outpatient services.
Outpatient Readmission and
Readmission only services onlya outpatient servicesa Total Sample
Characteristic .n D 11/ .n D 17/ .n D 10/ .n D 38/
Sex
Males 7 (64%) 8 (47%) 2 (20%) 17 (45%)
Females 4 (36%) 9 (53%) 8 (80%) 21 (55%)
Mean age in years (range) 40.4 38.1 35.7 38.1
Employment statusb
Employed 8 (73%) 10 (59%) 1 (10%) 19 (50%)
Unemployed 2 (18%) 7 (41%) 8 (80%) 17 (45%)
Marital statusb
Single 5 (45.5%) 10 (59%) 5 (50%) 20 (53%)
De facto/Married 5 (45.5%) 7 (41%) 4 (40%) 16 (42%)
Side of epileptogenic focus
Left 8 (73%) 12 (71%) 7 (70%) 27 (71%)
Right 3 (27%) 5 (29%) 3 (30%) 11 (29%)
Length of follow-up
24m. 6 (54.5%) 3 (18%) 6 (60%) 15 (39.5%)
>24m. 5 (45.5%) 14 (82%) 4 (40%) 23 (60.5%)
Post-operative seizures
No seizures/auras only 6 (55%) 11 (65%) 6 (60%) 23 (61%)
CPS &/or GTCSc 5 (45%) 6 (35%) 4 (40%) 15 (39%)
aHospital outpatient and community support services additional to those routinely provided by the Seizure Surgery Follow-up and
Rehabilitation Programme.
bChildren under 18 years are not included in these data.
cThese patients experienced complex partial seizures and/or generalized tonic–clonic seizures post-surgery.cal demands placed on patients following the stressful,
life-changing experience of seizure surgery9–11. Post-
operatively, patients frequently describe an adjustment
process which can involve a paradigmatic shift in the
perceptions of self and others, as the patient’s percep-
tions change from chronically ill to well. Alternatively,
for patients whose seizure outcome is less than opti-
mal, there may be a period of psychological readjust-
ment surrounding the realization that surgery has not
provided the ‘ultimate cure’.
In our sample, difficulties with adjustment most com-
monly presented as anxiety or depression. This confers
with earlier research performed by Bladin9 as well as
more recent research within our programme11, 15, 16. In
contrast, one patient accounted for most of the readmis-
sions relating to post-ictal psychosis (Table 2). This pa-
tient had a previous psychiatric history and extremely
limited social support. In general, both of these factors
predisposed patients in our sample to greater need of
post-operative support, particularly additional outpa-
tients services (Table 4).
Disrupted family dynamics also precipitated the need
for additional outpatient services. Typically, this in-
volved the provision of psychological counselling to
patients experiencing marital conflict, arising from
changing roles in their relationships. The ‘seizure-free’
patient may attempt to reduce dependence on a partner
who has traditionally performed the role of ‘carer’. In
response, the partner may be unwilling to relinquish
this role, as it has formed an intrinsic part of his/her
sense of self-worth. Similar changes in relationship and
family dynamics were noted by Bladin9.A limited social network also predisposed patients
to require additional outpatient services post-ATL (Ta-
ble 4). Our findings reveal therefore, that it is the num-
ber and quality of post-operative social supports avail-
able to the patient that is significant, rather than the
nature of the relationships involved. This concurs with
previous research by Sarason17 into the psychologi-
cally important aspects of social support. Upton18 has
also found that it is the perceived support from both
family and friends that contributes to emotional ad-
justment in patients with chronic epilepsy.
Epileptological factors frequently necessitated read-
mission and/or use of additional outpatient services.
Readmission typically involved stabilization of post-
operative seizures, or their recharacterization. In con-
trast, additional outpatient services were predomi-
nantly used to provide ongoing psychological and so-
cial support, to assist patients in coping with the psy-
chosocial effects of ongoing seizures. In general, there
was a greater percentage of patients experiencing post-
operative seizures in the sample requiring additional
post-operative support than in the larger sample of 100
patients. The findings reinforce, therefore, the adverse
effects of subtherapeutic seizure surgery on patient out-
come.
Of particular interest was the finding that patients
beyond the 24-month post-operative period more fre-
quently utilized additional outpatient services (82%),
compared with patients receiving routine follow-up
from the Seizure Surgery Follow-up and Rehabilitation
Programme (18%; Table 3). This highlights the effec-
tiveness of our programme in providing patients with
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Table 4: Characteristic differentiating patients requiring readmission or additional outpatient services.
Psychiatric history Disrupted family dynamics Limited social network
Group .n D 17/ .n D 15/ .n D 30/
Readmission only 4 (24%) 4 (26.5%) 7 (23%)
Outpatient services onlya 7 (41%) 7 (47%) 14 (47%)
Readmission and
outpatient servicesa 6 (35%) 4 (26.5%) 9 (30%)
aHospital outpatient and community support services additional to those routinely provided by the Seizure Surgery Follow-up and
Rehabilitation Programme.ongoing medical and psychosocial support, and poten-
tially preventing readmissions to the acute hospital sys-
tem. The pattern of increased use of psychological sup-
port services in non-programme patients is of particu-
lar significance considering that the need for services
would be expected to decrease over time, rather than
increase. In contrast, the running costs of the follow-up
programme are relatively minor and the benefits sub-
stantial, supporting the viability of such a service.
We have previously stressed the importance of a
follow-up and rehabilitation programme that main-
tains regular clinical contact with post-surgical
patients9, 11, 15, 16. Psychological issues and associated
psychiatric diagnoses can produce significant post-
operative distress if left unchecked, and may poten-
tially culminate in traumatic circumstances surround-
ing acute patient readmission. In contrast, a follow-up
and rehabilitation programme can provide ongoing ed-
ucation on the psychosocial aspects of post-operative
adjustment, thereby minimizing or preventing signif-
icant psychological distress. Where difficulties arise,
appropriate treatment can be implemented, potentially
avoiding the need for acute readmission.
The Seizure Surgery Follow-up and Rehabilitation
Programme has adopted a multidisciplinary approach
to the treatment of post-operative psychological issues,
including anxiety and depression. Pharmacotherapy is
prescribed, where necessary, in conjunction with psy-
chological interventions, such as cognitive behaviour
therapy. Regular phone follow-up by specialist nursing
staff also clearly indicates to the patient and their family
that they will not be left to struggle with post-operative
psychological difficulties on their own.
Clearly, patients beyond the 2-year follow-up period
may require ongoing psychological support. This can-
not be sustained by the current acute health care system
within Australia, highlighting the need for careful plan-
ning and management of long-term patient outcome.
Ensuring ongoing community supports is one possi-
ble way of reducing the demands on the acute hospital
system, including the need for post-operative readmis-
sion. Furthermore, to combat the effects of a limited
social network, our Follow-up and Rehabilitation Pro-
gramme has recently established a range of socializa-
tion strategies and a community linkage system. This is
pre-operatively planned for patients, where necessary,and then implemented in the post-operative phase.
Post-operative employment status was also found to
contribute to the incidence of readmission and/or ad-
ditional outpatient services accessed by patients. Un-
employed patients were more likely to be readmitted
and require additional outpatient services (80%), than
employed patients (10%). In contrast, employed pa-
tients predominantly required readmission only. Male
patients also tended to require readmission only, in
comparison with females who typically required both
readmission and additional outpatient services. On
examining reasons for readmission, employed male
patients were predominantly readmitted for post-
operative complications and/or unrelated medical con-
ditions. This probably accounts for the greater inci-
dence of readmission only in this group.
The Seizure Surgery Follow-up and Rehabilitation
Programme has recently incorporated vocational coun-
selling and access to post-operative retraining into the
routine programme. This has been achieved through
regular contact with representatives from state and fed-
eral employment services. Where appropriate, patients
receive pre-operative vocational counselling, includ-
ing the development of a pre-operative vocational plan,
which is then implemented in the post-operative phase.
This is consistent with recent research showing that fur-
ther education post-ATL improves work outcome19.
Conclusions
A range of ‘risk’ factors can be identified to profile
patients most in need of additional support post-ATL.
In particular, patients who were female or unemployed
required the greatest level of post-operative support, in-
cluding readmission and additional outpatient services.
Readmission alone typically occurred for males or em-
ployed patients. Utilization of additional outpatient ser-
vices was common in patients with a previous psychi-
atric history, limited social networks and/or patients ex-
periencing disrupted family dynamics. Length of post-
operative follow-up was also a significant factor.
It is important to acknowledge that these ‘risk’ fac-
tors commonly occur in tandem. This highlights the
need for careful team planning pre-operatively to iden-
tify relevant risk issues in order to implement proac-
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Our Seizure Surgery Follow-up and Rehabilitation Pro-
gramme has been presented as a model for reducing the
demands placed on the acute hospital system.
Acknowledgements
The psychosocial research programme at the A&RMC
is supported by ongoing funding from GlaxoWellcome.
We would also like to express our gratitude to Pro-
fessor Sam Berkovic, Director of the Comprehensive
Epilepsy Programme, for his invaluable support of the
programme.References
1. }Begley, C. E., Annegers, J. F., Lairson, D. R. et al. Cost of
epilepsy in the United States: a model based on incidence and
prognosis. Epilepsia 1994; 35: 1230–1243.
2. }Beran, R. G. and Pachlatko, C. Report of the International
League Against Epilepsy Commission on economic aspects
of epilepsy. Epilepsia 1996; 37: 506–508.
3. }Cockerell, O. C., Hart, Y. M., Sander, J. W. A. S. et al. The cost
of epilepsy in the United Kingdom: an estimation based on
the results of two population-based studies. Epilepsy Research
1994; 18: 249–260.
4. }Murray, M. I., Halpern, M. T. and Leppik, I. E. Cost of refrac-
tory epilepsy in adults in the USA. Epilepsy Research 1996;
23: 139–148.
5. }Weissman, J. S., Stern, R. S. and Epstein, A. M. The impact of
patient socioeconomic status and other social factors on read-
mission: a prospective study in four Massachusetts hospitals.
Inquiry 1994; 31: 163–172.
13. }Levin, R., Banks, S. and Berg, B. Psychosocial dimensions
of epilepsy: a review of the literature. Epilepsia 1988; 29:
805–816.
14. }Taylor, D. C. Psychiatric and social issues in measuring the
input and outcome of epilepsy surgery. In: Surgical Treatment
of the Epilepsies. (Ed. J. Engel, Jr). New York, Raven Press,
1987: pp. 485–503.
15. }Wilson, S. J., Saling, M. M., Kincade, P. et al. Patient expecta-
tions of temporal lobe surgery. Epilepsia 1998; 39: 167–174.
16. }Bladin, P. F., Wilson, S. J., Saling, M. M. et al. Outcome assess-
ment in seizure surgery: the role of post-operative adjustment.
Journal of Clinical Neuroscience (in press).
17. }Sarason, I.G., Sarason, B.R., Shearin, E.N. et al. A brief
measure of social support: practical and theoretical implica-
tions. Journal of Social and Personal Relationships 1987; 4:
497–510.
18. }Upton, D. Social support and emotional adjustment in people
with chronic epilepsy. Journal of Epilepsy 1993; 6: 105–111.
19. }Reeves, A. L., So, E. L., Evans, R. W. et al. Factors associ-
ated with work outcome after anterior temporal lobectomy for
intractable epilepsy. Epilepsia 1997; 38: 689–695.
